Background
==========

Inflammatory myofibroblastic tumor (IMT) is rare and has been reported at different anatomical sites with no single defined cause \[[@b1-amjcaserep-21-e920438],[@b2-amjcaserep-21-e920438]\]. It is predominantly seen in the pediatric age group and rarely seen in adults \[[@b1-amjcaserep-21-e920438]\]. It usually involves the lungs. The first case was described in the lungs; however, the gastrointestinal tract, retroperitoneum, orbits, urinary bladder, larynx, and testis may also be affected \[[@b3-amjcaserep-21-e920438]--[@b6-amjcaserep-21-e920438]\]. The entity now commonly referred to as IMT has been known in the past as plasma cell granuloma, plasma cell pseudo tumor, inflammatory myofibrohistiocytic proliferation, omental mesenteric myxoid hamartoma, and inflammatory pseudo tumor \[[@b7-amjcaserep-21-e920438]\]. The diversity of nomenclature is due to the elusive etio-pathogenesis of this tumor. Due to its rare occurrence and presence at unusual sites, its presenting symptoms and signs are highly variable. Here we report a case of IMT which presented as acute intestinal obstruction due to ileocolic intussusception in a middle-aged female patient. It is an extremely rare presentation of an uncommon tumor in an adult.

Case Report
===========

A 40-year-old Indian female came to surgical emergency department with complaints of severe colicky pain abdomen for 5 days which was followed 3 days later by 6 to 7 episodes of bilious vomiting and inability to pass feces and flatus. The pain had started in right lower abdomen becoming generalized after 3 days. She had a history of pulmonary tuberculosis 5 years ago, for which she had received complete treatment. She also had a history of colicky pain in her abdomen of 4 or 5 episodes in the last 1 year for which she consulted her primary treating physician. She had no history of addiction to alcohol or tobacco. Physical examination revealed abdominal distension with generalized tenderness. Bowel sounds were exaggerated.

Exploratory laparotomy was planned after baseline blood investigations and an x-ray of her abdomen in erect posture. Her abdomen x-ray revealed multiple air fluid levels ([Figure 1](#f1-amjcaserep-21-e920438){ref-type="fig"}). Complete blood count revealed elevated WBCs (14 200/µL) with neutrophilia (83%). Blood urea nitrogen level was also raised. On laparotomy, bowel loops were distended with ileocolic intussusception ([Figure 2](#f2-amjcaserep-21-e920438){ref-type="fig"}). Lead point of intussusception was at distal ileum approximately 15 cm proximal to ileocecal junction ([Figure 3](#f3-amjcaserep-21-e920438){ref-type="fig"}). Right hemicolectomy and ileotrans-verse anastomosis were performed. Specimens were resected and a well-defined firm round mass measuring 4×4×3.5 cm in the ileum, approximately 15 cm from ileocecal junction, was observed ([Figure 4](#f4-amjcaserep-21-e920438){ref-type="fig"}). The post-operative period was uneventful, and the patient was transferred to the surgery ward after 24 hours of observation in the intensive care unit. She recovered well and was discharged on the 10^th^ post-operative day. Histopathological examination showed her, tumor to be composed of mainly fibroblasts and myofibroblasts which were of spindle shape. The background was predominantly inflammatory in nature showing eosinophils and vascularized edematous stroma ([Figure 5](#f5-amjcaserep-21-e920438){ref-type="fig"}). Nuclear atypia and mitosis were not seen. Immunohistochemical study showed that spindle shaped cells (the fibroblasts and myofibroblasts) were positive for smooth muscle actin and negative for anaplastic lymphoma kinase (ALK), pancytokeratin, CD31, CD34 and S100 protein. Resected margins were found to be free of tumor deposits. Our patient was not given any adjuvant therapy and was asymptomatic at the end of her 1-year follow up. Abdominal sonography at 6 months and 12 months did not reveal any abnormality.

Discussion
==========

IMT is classically defined as proliferation of fibroblasts-myofibroblasts and lymphocytic infiltration, with a background which is inflammatory in nature, exhibiting eosinophils and vascularized stroma. Proposed factors for development of IMT include trauma, surgery, and infection like Epstein Barr virus (EBV), human herpes virus (HSV)-8, and human papillomavirus (HPV) which are associated with reactive cytokine production \[[@b8-amjcaserep-21-e920438]--[@b10-amjcaserep-21-e920438]\]. IMT has been associated with raised levels of interleukin (IL)-6, spindle myofibroblast cells and lymphocytic cells mingled with spindle cells that expressed IL-6 on immunohistochemistry \[[@b10-amjcaserep-21-e920438]\]. Some cases have been linked to translocations involving the ALK gene \[[@b11-amjcaserep-21-e920438]\]. However, the exact mechanisms responsible for development of IMT remain unclear.

Our patient did not express the ALK gene but approximately half of all IMTs express ALK translocation \[[@b12-amjcaserep-21-e920438],[@b13-amjcaserep-21-e920438]\]. It has been reported that those IMTs which are ALK-negative are aggressive with a higher propensity for metastasis \[[@b12-amjcaserep-21-e920438]\]. Coffin et al. reported 6 patients of metastatic IMT, all were ALK negative \[[@b12-amjcaserep-21-e920438]\], and older patients are more likely to of have ALK-negative tumors \[[@b12-amjcaserep-21-e920438]\].

IMTs are usually benign tumors. Local aggressiveness and malignant change are rare \[[@b14-amjcaserep-21-e920438]\].

It usually develops in children or young adults but can affect people of any age, and these tumors might be asymptomatic. Constitutional non-specific symptoms such as fever, weight loss, and malaise are also seen in patients. When history and symptomatic and clinical presentations are determined by the anatomical location of IMT, and it is mostly due to the mass effects of the tumor. The tumor might occur at any anatomical site.

IMT has been described as present in multiple anatomic sites, but typically is located in the liver and biliary tract (32%), lung (27%), and gastrointestinal tract (10%). In gastrointestinal system involvement, omentum and mesentery are the most involved. Bowel involvement is infrequent. Acute intestinal obstruction with intussusception is an extremely rare presentation of IMTs.

Histologically, IMTs are characterized by a cellular spindle cell proliferation in a myxoid to collagenous stroma with a prominent inflammatory infiltrate composed primarily of plasma cells and lymphocytes, with occasional admixed eosinophils and neutrophils \[[@b2-amjcaserep-21-e920438]\]. Diagnosis of IMTs is histopathological, following surgical resection of a tumor producing symptoms due to mass effect.

Three basic histological patterns have been described: 1) fasciitis-like, with elongated myofibroblasts, vascular, myxoid, and inflamed stroma, including plasma cells - the inflammatory infiltrate in these areas often contains abundant neutrophils and eosinophils and fewer plasma cells as compared to other pathological variants. 2) Compact spindle cell pattern is characterized by compact arrangement of myofibroblasts and fibroblasts in collagenous stroma and show numerous plasma cells and mitotic [figures. 3](#f3-amjcaserep-21-e920438){ref-type="fig"}) Fibromatosis-like pattern is relatively hypocellular, with elongated rather than plump spindle cells in a densely collagenous background containing scattered lymphocytes and plasma cells \[[@b1-amjcaserep-21-e920438],[@b15-amjcaserep-21-e920438]\]. Pleomorphism is moderate, with little to no evidence of any mitotic activity.

Immunohistochemistry can confirm myofibroblastic origin of tumor spindle cells, which are typically reactive to vimentin (99%), smooth muscle actin (92%), and muscle specific actin (89%). Other myogenic markers include desmin (69%), cytokeratin (36%), and CD68 (25%). IMTs are typically negative for myoglobin and S-100 protein \[[@b16-amjcaserep-21-e920438]\].

Complete surgical excision is the mainstay of treatment and helps in establishing definitive diagnosis \[[@b17-amjcaserep-21-e920438],[@b18-amjcaserep-21-e920438]\]. Complete resection with negative margins should be the surgical aim, as it limits risk of local recurrence and malignant transformation \[[@b9-amjcaserep-21-e920438]\]. Chemotherapy, steroids and radiation have been used as adjuncts to surgery, but no definitive guidelines exist \[[@b19-amjcaserep-21-e920438]\]. Adjunctive treatments may be used in locally recurrent or margin positive disease.

Prognosis of IMT remains favorable \[[@b20-amjcaserep-21-e920438]\]. Though IMTs have a tendency for local recurrence, it has a risk of distant metastasis and many cases have been described in literature \[[@b21-amjcaserep-21-e920438],[@b22-amjcaserep-21-e920438]\]. The recurrence rate of IMT depends on the anatomical site of tumor; it is 2% for tumors confined to the lungs and up to 25% for extra pulmonary lesions where recurrence is mostly related to incomplete surgical removal or multinodular intra-abdominal tumors \[[@b2-amjcaserep-21-e920438]\]. The main prognostic indicator is the adequacy of the primary excision \[[@b9-amjcaserep-21-e920438]\]. Mortality rate is low, with only a few cases described in literature \[[@b7-amjcaserep-21-e920438],[@b9-amjcaserep-21-e920438]\].

Because IMTs can recur locally especially during the first postoperative year, regular follow-up is advised even when surgical resection was adequate \[[@b9-amjcaserep-21-e920438]\].

Conclusions
===========

A middle-aged female presenting with acute intestinal obstruction due to IMT, which is an extremely rare presentation of an uncommon entity. Proper pre-operative evaluation, prompt diagnosis, and adequate excision are important prognostic factors.

The approach for each patient should be personalized as no uniform guidelines currently exist for follow-up of patients of IMT. Diagnosis is histological, and the treatment is complete surgical excision with microscopically tumor negative margins. Prognosis is favorable as tumor recurrence and metastasis is rare.
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